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∀ i, j ∈ S, ∃ k, l ≥ 1 | P kij > 0  P lji > 0.
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Pfinal = ε1Pinicial + ε2,
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x′ = x ∪ y
x = fS(γ, x
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fE(α, {i}) = {{i}} ∀α ∈ A
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∀ i ∈ S, ∀ j ∈ S, ∃ p ≥ 1  ∃ l0, l1, . . . , lp ∈ S
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∀x ∈ P(S), ∀ γ ∈ C
⇒Mx ∩ fS(γ, x) 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 l ≤ x ≤ u
 l, x, u ∈ Rn,  f : Rn → R
B
 
  δ > 0"  
R α ∈ [0.8, 0.99] 

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( l = 1 SY Lk
y = B(x)
 f(y) ≤ f(x) SZ x := y





SZ x := y
k := k + 1
Tk = αTk−1
x = B(x)
SY Tk < Tf







    r ∈ {1, 2, . . . , n}
    sr ∈ {0, 1, . . . , [(ur − lr)/2]}
 [z]         z
∆xr := δsr.
 xr + ∆xr > ur
 yr = xr  yr = xr −∆xr   
  xr −∆xr < lr
 yr = xr  yr = xr + ∆xr   
 yr = xr   1/2 yr = xr−∆xr   1/4  yr = xr+∆xr
  1/4
!"#
  y = (x)
  Jr ≤ 12(ur − lr) ∀ r = 1, . . . , n
y := x
$% r = 1 & n
jr := 0
%$"%
jr := jr + δ
 yr + jr ≤ ur
<?
 z = (y1, . . . , yr−1, yr + jr, yr+1, . . . , yn).
 f(z) < f(y)  y := z
 yr − jr ≥ lr
 z = (y1, . . . , yr−1, yr − jr, yr+1, . . . , yn).
 f(z) < f(y)  y := z





   δ  
  +
 l ≤ x ≤ u" /
 K =
{k1, . . . , km} 
 
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     ! x, T0, L0
k := 0
"#"$ 
# l = 1 $% Lk
&" y  V (x)
" f(y) ≤ f(x) "$'( x := y





"$'( x := y
k := k + 1
 )  Lk  Tk
"-")$ &"  #$   x
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 m &* f1, . . . , fm 
  / Ω ⊆ Rn     
p ≤ m"  
 m &*  i1, . . . , im : Ω → {1, 2, . . . , m}   
{i1(x), i2(x), . . . , im(x)} - 
 
  {1, 2, . . . , m} 
fi1(x)(x) ≤ fi2(x)(x) ≤ · · · ≤ fip(x)(x) ≤ · · · ≤ fim(x)(x) ∀x ∈ Ω.


















 (ti, yi), i = 1, . . . , m" #
  m− p  
/  &*
fi  
 &*  fi(x) = (y(ti, x)− yi)2 .
 Ω = [−3, 3]4  

 









m−p = 21 !  {1, 2 . . . , 101}" 
 




10  i ∈ {p1, p2, . . . , p21}
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valor médio populacional da função objetivo em cada geração
geração
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valor mínimo da função objetivo na população em cada geração
geração
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valor médio populacional da função objetivo em cada geração
geração
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!   &  '
 !* 2
1 2 20 5251.1 325.5 24.1O25.1 45.3
2 4 20 3624.7 254.2 20.2O21.2 29.9
3 4 20 3858.9 276.8 22.1O23.2 31.6
4 4 20 4149.0 304.8 26.7O27.9 34.2
5 2 20 11768.1 1474.6 63.5O64.5 100.0
6 2 20 9471.7 520.3 58.2O59.2 86.3
7 2 20 8092.2 362.0 41.5O58.8 58.0
8 2 20 7403.4 482.2 49.6O50.6 65.4
9 2 20 4876.0 132.3 45.2O46.2 46.0
10 1 20 10995.9 622.7 43.7O44.7 100.0
11 1 20 11645.5 1534.7 0.9O2.0 100.0
12 1 20 8894.6 370.4 2.9O3.9 82.3
13 1 20 10796.0 496.2 21.5O22.5 99.6
14 2 20 10984.2 654.8 41.0O42.0 100.0
15 2 20 10009.4 575.7 91.8O92.8 91.9
16 1 20 9995.7 504.0 39.3O40.3 91.1
17 2 20 10524.6 543.8 36.5O37.5 94.7
18 1 20 14319.6 250.5 13.6O85.0 86.9
19 4 20 19226.7 6108.8 41.9O42.9 100.0
20 4 20 41538.7 27345.4 83.8O87.8 93.8
21 10 18 74506.0 26685.2 0.0O3.5 100.0
22 10 20 556249.8 512239.7 0.0O52.2 100.0
23 4 20 21914.8 11721.0 65.2O75.8 91.6
24 10 20 110846.0 96871.5 21.2O88.9 88.3
25 100 20 6911.6 471.9 0.1O2.3 60.8
26 100 20 21776.2 7785.7 8.1O11.8 64.7
27 100 20 12225.7 894.8 1.0O2.0 95.6
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!   &  '

1 2 13 115.8 7.9
2 4 9 118.6 8.9
3 4 7 118.2 8.8
4 4 5 117.4 8.6
5 2 4 120.7 16.4
6 2 20 112.7 7.6
7 2 3 141.3 6.7
8 2 8 114.5 8.0
9 2 3 105.1 2.5
10 1 5 112.8 8.4
11 1 20 123.7 21.2
12 1 18 111.8 7.4
13 1 20 112.8 7.4
14 2 8 112.3 7.6
15 2 15 108.8 6.4
16 1 12 111.4 6.9
17 2 16 113.2 6.8
18 1 0 154.7 3.0
19 4 20 198.6 66.4
20 4 11 284.6 146.0
21 10 11 958.0 771.8
22 10 16 6115.4 5541.0
23 4 16 277.7 161.6
24 10 3 272.2 125.8
25 100 20 149.9 11.6
26 100 17 390.4 178.3
27 100 20 132.6 10.5















!   &  '

1 2 19 4984.4 4.6
2 4 4 10116.4 8.3
3 4 5 10117.2 8.7
4 4 9 9915.8 9.4
5 2 12 10113.0 9.8
6 2 20 8971.6 4.2
7 2 16 6338.6 4.2
8 2 20 6857.3 5.8
9 2 7 5292.5 3.5
10 1 11 10111.3 6.8
11 1 20 10119.0 16.1
12 1 20 8812.0 4.7
13 1 20 10109.0 6.0
14 2 9 10109.8 6.2
15 2 20 9451.0 4.6
16 1 20 9496.2 5.1
17 2 16 8528.5 4.9
18 1 1 8971.0 2.3
19 4 20 10211.4 71.7
20 4 16 10647.7 536.9
21 10 11 11948.0 769.6
22 10 12 16765.3 6314.7
23 4 13 10160.3 73.3
24 10 5 11216.2 1094.0
25 100 20 9877.2 10.1
26 100 17 10370.2 175.4
27 100 20 10126.8 9.6










!   &
1 2 14 135211.8
2 4 16 287391.8
3 4 7 284423.3
4 4 6 277611.4
5 2 10 56105.8
6 2 20 176492.5
7 2 20 256696.3
8 2 13 53916.2
9 2 20 124340.6
10 1 20 62432.0
11 1 20 5879.6
12 1 20 73798.3
13 1 20 74871.8
14 2 16 157117.1
15 2 20 121975.8
16 1 20 76851.0
17 2 20 30517.5
18 1 20 47753.2
19 4 0 197627.3
20 4 0 184358.5
21 10 0 1230135.8
22 10 0 1267201.9
23 4 0 51366.8
24 10 0 145010.8
25 100 0 17435784.0
26 100 0 5004338.5
27 100 0 5003387.0
28 9 10 1153736.9
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l ≤ x ≤ u
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(x) = f(x) + ρ

(||h(x)||2 + ||g+(x)||2)




" g+(x) = max {0, g(x)}  ρ
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* I  I 
!   &  '
 !* #

1 (6, 6) 12 12884.8 62.3 2.5 2.5
2 (3, 2) 12 12116.7 88.2 2.7 2.7
3 (3, 1) 20 10940.8 66.5 1.0 1.0
4 (7, 6) 20 55306.2 23708.9 1.0 1.0
5 (32, 19) 20 512286.9 67355.0 2.2 0.0
6 (5, 3) 19 14521.2 246.1 2.2 2.2
7 (5, 1) 3 12178.1 18.6 3.0 3.0
8 (20, 10) 3 15756.8 102.3 1.6 1.6
9 (5, 6) 20 13533.2 44.7 1.0 1.0
10 (2, 2) 19 12085.3 125.9 1.4 1.4
11 (13, 7) 8 10244.1 135.4 2.7 2.7
12 (16, 13) 20 237402.3 18585.8 1.9 1.8
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!   &  '
 !* #

1 (6, 6) 12 12887.2 66.0 2.6 2.6
2 (3, 2) 13 12108.3 82.6 2.7 2.7
3 (3, 1) 20 10952.9 75.3 1.0 1.0
4 (7, 6) 20 55765.3 26772.8 1.0 1.0
5 (32, 19) 20 893670.5 90617.0 2.2 0.1
6 (5, 3) 10 14415.2 243.6 1.5 1.5
7 (5, 1) 3 12178.5 18.5 3.0 3.0
8 (20, 10) 2 15739.2 92.7 1.5 1.5
9 (5, 6) 20 13541.5 47.1 1.0 1.0
10 (2, 2) 19 12061.5 123.0 1.4 1.4
11 (3, 7) 9 10179.1 79.6 2.8 2.8
12 (16, 13) 20 60636.8 15945.0 1.4 1.2






























AA   )  E$2  ρ



















 A> E$2 ρ












* I  I 
!   &  '
 !* #

1 (6, 6) 20 20286.6 964.5 12.1 12.1
2 (3, 2) 20 15574.9 979.3 5.6 5.6
3 (3, 1) 20 13858.5 802.3 1.0 1.0
4 (7, 6) 20 1191726.2 477466.8 1.6 1.0
5 (32, 19) 20 2432632.0 408042.1 30.1 0.1
6 (5, 3) 20 23137.1 3025.9 3.5 3.5
7 (5, 1) 9 14738.0 76.6 9.6 9.6
8 (20, 10) 19 28994.2 3280.6 12.6 12.6
9 (5, 6) 20 20178.2 800.8 1.0 1.0
10 (2, 2) 19 19848.2 775.0 2.3 2.3
11 (13, 7) 19 22982.9 1855.6 38.2 38.2
12 (16, 13) 19 167376.5 43647.0 2.0 1.9
S
+!













* I  I 
!   &  '
 !* #

1 (6, 6) 20 20278.6 813.0 13.4 13.4
2 (3, 2) 20 15954.0 1056.0 5.6 5.6
3 (3, 1) 20 13543.0 497.4 1.0 1.0
4 (7, 6) 20 921847.2 600550.6 1.0 1.0
5 (32, 19) 20 31001168.0 3419800.5 75.6 1.2
6 (5, 3) 20 23247.8 2824.3 2.0 2.0
7 (5, 1) 9 14741.5 78.3 9.6 9.6
8 (20, 10) 19 28426.5 3027.3 12.8 12.8
9 (5, 6) 20 20981.2 982.0 1.0 1.0
10 (2, 2) 20 19739.2 785.7 2.8 2.8
11 (13, 7) 20 23548.8 2340.4 25.2 25.2























!   &  '

1 (6, 6) 1 12435.8 22.4
2 (3, 2) 8 10039.2 45.7
3 (3, 1) 20 9601.5 9.2
4 (7, 6) 20 28420.2 10564.8
5 (32, 19) 19 450581.6 40589.5
6 (5, 3) 9 13304.8 66.4
7 (5, 1) 0 10751.8 4.8
8 (20, 10) 2 12580.6 75.6
9 (5, 6) 20 13337.0 31.5
10 (2, 2) 17 9461.0 31.5
11 (13, 7) 4 9016.6 26.6
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  K<G" <=" <D" <@" >ML
 +!





 l ≤ x ≤ u
 l, x, u ∈ Rn,  f : Rn → R
 +!
   
 3!
 
  n" 
 & f(·)"   




















• n = 2,
• m = 3,




(x−Aj)T(x−Aj)T + cj ,




 Aj -    &














4 4 4 4
1 1 1 1
8 8 8 8
6 6 6 6
3 7 3 7
2 9 2 9
5 5 3 3
8 1 8 1
6 2 6 2



















 , J3 +!
   " 
  m = 5" 7  10  
"
 n = 4
< ,
 78695:













• n = 2,
• f(x) = (1+ (x1 + x2 +1)2(19− 14x1 + 3x21− 14x2 +6x1x2 + 3x22))(30+ (2x1−
3x2)
2(18− 32x1 + 12x21 + 48x2 − 36x1x2 + 27x22)),































i cos((i + 1)x1 + i)
5∑
i=1
i cos((i + 1)x2 + i),




F = ,	 -
 







x1 + x1x2 + 4(x
2
2 − 1)x22,





• n = 2,
• f(x) = − cos(x1) cos(x2) exp(−(x1 − π)2 − (x2 − π)2),





• n = 1,










x2 − x + 1
10
,
















 a = (−500.0, 2.5, 1.666666666, 1.25, 1.0, 0.8333333, 0.714285714,
0.625, 0.555555555, 1.0,−43.6363636, 0.41666666, 0.384615384,
0.357142857, 0.3333333, 0.3125, 0.294117647, 0.277777777, 0.263157894,
0.25, 0.238095238, 0.227272727, 0.217391304, 0.208333333, 0.2,
0.192307692, 0.185185185, 0.178571428, 0.344827586, 0.6666666,
− 15.48387097, 0.15625, 0.1515151, 0.14705882, 0.14285712, 0.138888888,
0.135135135, 0.131578947, 0.128205128, 0.125, 0.121951219, 0.119047619,




• n = 1,
• f(x) = 0.000089248x− 0.0218343x2 + 0.998266x3 − 1.6995x4 + 0.2x5,




=>   F 9?@CB:
• n = 1,
• f(x) = 4x2 − 4x3 + x4,




=A = G,,	 -
 
• n = 2,
• f(x) = 2x21 − 1.05x41 +
x61
6
− x1x2 + x22,





  < 9?@C?:
• n = 1,
• f(x) = x6 − 15x4 + 27x2 + 250,






• n = 1,
• f(x) = x4 − 3x3 − 1.5x2 + 10x




=? 5  
 9?@@A:
• n = 2,
• f(x) = cos(x1)sen(x2)− x1
x22 + 1
,












      )', &
 
    
+"
',  3',
• n = 1,
• f (x) = 588600(






)− cos2 θ) r20)6
− 1079.1(






)− cos2 θ) r20)3
+
600800
(3r20 − 4 cos θr20 − 2 (sen2θ cosx− cos2 θ) r20)6
− 1071.5
(3r20 − 4 cos θr20 − 2 (sen2θ cosx− cos2 θ) r20)3
+
481300(






)− cos2 θ) r20)6
− 1064.6(






)− cos2 θ) r20)3 ,




 r0 = 1.54  θ = 1.9111
=@ (	.4"500
• n = 4" β = 50"
MD
• f(x) =∑nk=1 (∑ni=1 (ik + β)((xii )k − 1))2 ,





    
















• n = 4" β = 10"



















 -   






• n = 100"
• f (x) =
n∑
i=1



















+ (xj − 1)2,



































• n = 9" m = 3"






• rij = (xi − xj)2 + (xi+m − xj+m)2 + (xi+2m − xj+2m)2 ,






















  K<G" <=L
 +!








l ≤ x ≤ u




  K=A" <G" <=" ><L
= I9?@CE:
• n = 6
• m = 6
• f(x) = −25(x1− 2)2− (x2 − 2)2− (x3 − 1)2− (x4 − 4)2− (x5 − 1)2− (x6 − 4)2
• l = ( 0 0 1 0 1 0 )





(x3 − 3)2 + x4 ≥ 4
(x5 − 3)2 + x6 ≥ 4
M@
x1 − 3x2 ≤ 2
−x1 + x2 ≤ 2
x1 + x2 ≤ 6
x1 + x2 ≥ 2
< J		9?@CK:
• n = 3
• m = 2
• f(x) = −x21 − x22 − x23
• l = 2.3





4(x1 − 0.5)2 + 2(x2 − 0.2)2 + x23 + 0.1x1x2 + 0.2x2x3 ≤ 16
2x21 + x
2
2 − 2x23 ≥ 2
> J		  L
9?@CE:
• n = 3
• m = 1
• f(x) = (1.4609 + 0.15186x1 + 0.00145x21)x2 + (0.8008 + 0.2031(50 − x1) +
0.000916(50− x1)2)x3
• l = ( 25 0 0 )





(1 − x2)(1.5742 + 0.1631x1 + 0.001358x21) + (1 − x3)(0.7266 + 0.2256(50 − x1) +
0.000778(50− x1)2) ≤ 10
A G
9?@@K:
• n = 7
• m = 6
DG
• f(x) = −(9− 6x1 − 16x2 − 15x3)x4 − (15− 6x1 − 16x2 − 15x3)x5 + x6 − 5x7
• l = 0





x3x4 + x3x5 ≤ 50
x4 + x6 ≤ 100
x5 + x7 ≤ 200
(3x1 + x2 + x3 − 2.5)x4 − 0.5x6 ≤ 0
(3x1 + x2 + x3 − 1.5)x5 + 0.5x7 ≤ 0
x1 + x2 + x3 = 1
M G
9?@@K:
• n = 32
• m = 19
• f(x) = (−18 + 6x1 + 16x4 + 15x7 + 12x10)x13 +
(−18 + 6x2 + 16x5 + 15x8 + 12x11)x14 +
(−18 + 6x3 + 16x6 + 15x9 + 12x12)x15 +
(−15 + 6x1 + 16x4 + 15x7 + 12x10)x16 +
(−15 + 6x2 + 16x5 + 15x8 + 12x11)x17 +
(−15 + 6x3 + 16x6 + 15x9 + 12x12)x18 +
(−19 + 6x1 + 16x4 + 15x7 + 12x10)x19 +
(−19 + 6x2 + 16x5 + 15x8 + 12x11)x20 +
(−19 + 6x3 + 16x6 + 15x9 + 12x12)x21 +
(−16 + 6x1 + 16x4 + 15x7 + 12x10)x22 +
(−16 + 6x2 + 16x5 + 15x8 + 12x11)x23 +
(−16 + 6x3 + 16x6 + 15x9 + 12x12)x24 +
(−14 + 6x1 + 16x4 + 15x7 + 12x10)x25 +
(−14 + 6x2 + 16x5 + 15x8 + 12x11)x26 +
(−14 + 6x3 + 16x6 + 15x9 + 12x12)x27
− 8x28 − 5x29 − 9x30 − 6x31 − 4x32
• l = 0
• u = (1 1 1 1 1 1 1 1 1 1 1 1 100 100 100 200 200 200






x7(x13 +x16 +x19 +x22 +x25)+x8(x14 +x17 +x20 +x23 +x26)+x9(x15 +x18 +x21 +
x24 + x27) ≤ 50
x13 + x14 + x15 + x28 ≤ 100
x16 + x17 + x18 + x29 ≤ 200
x19 + x20 + x21 + x30 ≤ 100
x22 + x23 + x24 + x31 ≤ 100
x25 + x26 + x27 + x32 ≤ 100
(3x1 + x4 + x7 + 1.5x10 − 2.5)x13 +
(3x2 + x5 + x8 + 1.5x11 − 2.5)x14 +
(3x3 + x6 + x9 + 1.5x12 − 2.5)x15 − 0.5x28 ≤ 0
(x1 + 3x4 + 2.5x7 + 2.5x10 − 2)x13 +
(x2 + 3x5 + 2.5x8 + 2.5x11 − 2)x14 +
(x3 + 3x6 + 2.5x9 + 2.5x12 − 2)x15 + 0.5x28 ≤ 0
(3x1 + x4 + x7 + 1.5x10 − 1.5)x16 +
(3x2 + x5 + x8 + 1.5x11 − 1.5)x17 +
(3x3 + x6 + x9 + 1.5x12 − 1.5)x18 + 0.5x29 ≤ 0
(x1 + 3x4 + 2.5x7 + 2.5x10 − 2.5)x16 +
(x2 + 3x5 + 2.5x8 + 2.5x11 − 2.5)x17 +
(x3 + 3x6 + 2.5x9 + 2.5x12 − 2.5)x18 ≤ 0
(3x1 + x4 + x7 + 1.5x10 − 2)x19 +
(3x2 + x5 + x8 + 1.5x11 − 2)x20 +
(3x3 + x6 + x9 + 1.5x12 − 2)x21 ≤ 0
(x1 + 3x4 + 2.5x7 + 2.5x10 − 2.6)x19 +
(x2 + 3x5 + 2.5x8 + 2.5x11 − 2.6)x20 +
(x3 + 3x6 + 2.5x9 + 2.5x12 − 2.6)x21 − 0.1x30 ≤ 0
(3x1 + x4 + x7 + 1.5x10 − 2)x22 +
(3x2 + x5 + x8 + 1.5x11 − 2)x23 +
(3x3 + x6 + x9 + 1.5x12 − 2)x24 ≤ 0
D<
(x1 + 3x4 + 2.5x7 + 2.5x10 − 2)x22 +
(x2 + 3x5 + 2.5x8 + 2.5x11 − 2)x23 +
(x3 + 3x6 + 2.5x9 + 2.5x12 − 2)x24 + 0.5x31 ≤ 0
5 (3x1 + x4 + x7 + 1.5x10 − 2)x25 +
(3x2 + x5 + x8 + 1.5x11 − 2)x26 +
(3x3 + x6 + x9 + 1.5x12 − 2)x27 ≤ 0
(x1 + 3x4 + 2.5x7 + 2.5x10 − 2)x25 +
(x2 + 3x5 + 2.5x8 + 2.5x11 − 2)x26 +
(x3 + 3x6 + 2.5x9 + 2.5x12 − 2)x27 + 0.5x32 ≤ 0
x1 + x4 + x7 + x10 = 1
x2 + x5 + x8 + x11 = 1
x3 + x6 + x9 + x12 = 1
D 	,  	9?@@E:
• n = 5
• m = 3
• f(x) = (x1 − 1)2 + (x1 − x2)2 + (x2 − x3)3 + (x3 − x4)4 + (x4 − x5)4
• l = −5
















? M	*+ .5  "	% ?
• n = 5
• m = 1
• f(x) = 42x1 + 44x2 + 45x3 + 47x4 + 47.5x5 − 50(x21 + x22 + x23 + x24 + x25)
• l = 0






20x1 + 12x2 + 11x3 + 7x4 + 4x5 ≤ 40
F M	*+ .5  "	% =
• n = 20
• m = 10




• l = 0











−3 7 0 −5 1 1 0 2 −1 1
7 0 −5 1 1 0 2 −1 −1 1
0 −5 1 1 0 2 −1 −1 −9 1
−5 1 1 0 2 −1 −1 −9 3 1
1 1 0 2 −1 −1 −9 3 5 1
1 0 2 −1 −1 −9 3 5 0 1
0 2 −1 −1 −9 3 5 0 0 1
2 −1 −1 −9 3 5 0 0 1 1
−1 −1 −9 3 5 0 0 1 7 1
−1 −9 3 5 0 0 1 7 −7 1
−9 3 5 0 0 1 7 −7 −4 1
3 5 0 0 1 7 −7 −4 −6 1
5 0 0 1 7 −7 −4 −6 −3 1
0 0 1 7 −7 −4 −6 −3 7 1
0 1 7 −7 −4 −6 −3 7 0 1
1 7 −7 −4 −6 −3 7 0 −5 1
7 −7 −4 −6 −3 7 0 −5 1 1
−7 −4 −6 −3 7 0 −5 1 1 1
−4 −6 −3 7 0 −5 1 1 0 1





• n = 5
• m = 6
• f(x) = 37.293239x1 + 0.8356891x1x5 + 5.3578547x232− 40792.141
• l = ( 78 33 27 27 27 )





−0.0022053x3x5 + 0.0056858x2x5 + 0.0006262x1x4 − 6.665593 ≤ 0
0.0022053x3x5 − 0.0056858x2x5 − 0.0006262x1x4 − 85.334407 ≤ 0
0.0071317x2x5 + 0.0021813x
2
3 + 0.0029955x1x2 − 29.48751 ≤ 0
−0.0071317x2x5 − 0.0021813x23 − 0.0029955x1x2 + 9.48751 ≤ 0
0.0047026x3x5 + 0.0019085x3x4 + 0.0012547x1x3 − 15.699039 ≤ 0
−0.0047026x3x5 − 0.0019085x3x4 − 0.0012547x1x3 + 10.699039 ≤ 0
=G • n = 2
• m = 2
• f(x) = −x1 − x2
• l = 0





x2 ≤ 2x41 − 8x31 + 8x21 + 2
x2 ≤ 4x41 − 32x31 + 88x21 − 96x1 + 36
==    "	   	 	.
• n = 13
• m = 7
• f(x) = −x13
• l = 0






(x1 − x4)2 + (x2 − x5)2 + (x3 − x6)2 = x13
(x4 − x7)2 + (x5 − x8)2 + (x6 − x9)2 = x13
(x7 − x10)2 + (x8 − x11)2 + (x9 − x12)2 = x13
(x1 − x4)(x4 − x7) + (x2 − x5)(x5 − x8) + (x3 − x6)(x6 − x9) = 0
(x1 − x4)(x1 − x10) + (x2 − x5)(x2 − x11) + (x3 − x6)(x3 − x12) = 0
(x10 − x7)(x7 − x4) + (x11 − x8)(x8 − x5) + (x12 − x9)(x9 − x6) = 0
(x10 − x7)(x10 − x1) + (x11 − x8)(x11 − x2) + (x12 − x9)(x12 − x3) = 0
=< 
    
 ?
• n = 16
• m = 13





























• l = ( 10 10 10 10 0 0 0 0 0 0 2.941 3.158 150 250 150 250 )





x5 + x6 ≤ 10
x5 + x7 − x11 ≤ 0
x6 + x8 − x12 ≤ 0
x9 + x8 − x11 ≤ 0
x10 + x7 − x12 ≤ 0
150x5 + x16x7 − x13x11 ≤ 0
150x6 + x14x8 − x15x12 ≤ 0
x11(x14 − x13) ≤ 1000
x12(x16 − x15) ≤ 600
x1 + x14 ≤ 500
x2 + x13 ≤ 250
x3 + x16 ≤ 350
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